The ultrasound evaluation reveals early degenerative signs that the signal intensity decreased remarkably in grade-1 cartilage and that the interval between signals increased in the grade-1 cartilage. These signs also suggest that fibrillated cartilage has a lower signal intensity, below half of that in normal cartilage, and that swelling and/or hydration of cartilage might occur in the fibrillated cartilage. The lower signal intensity of grade-0 cartilage at the site-5 indicates that the cartilage at center of PF may deteriorate more than the other sites in PF. Signal intensity is helpful to differentiate the grades, especially grade-0 from grade-1 cartilage. Purpose: The degeneration of intervertebral disc (IVD) consists in a quantitative and qualitative alteration of matrix proteins coupled to an inflammatory process, leading to the loss of its biomechanical function. Prostaglandin-E2 (PGE2) is one of the main factors implicated in the inflammatory process observed in the degeneration of IVD in low back pain patients. Mechanical stress could be a modulator of PGE2 production by IVD cells. The aim of this work was to study, at the molecular level, the effects of cyclic tensile stretch (CTS) on the PGE2 production by IVD cells since PGE2 seem to be implicated in the dynamic process of IVD degeneration. Methods: Such IVD cells of rabbit were cultured at high density on plates with a flexible bottom. CTS was applied with use of a pressure-operated instrument to deform the plates as previously described [1]. PGE2 production was evaluated by radio immuno assay. Cyclo-oxygenase-2 (Cox-2) expression was evaluated by western blotting. Molecular signaling of mechanical stress-induced PGE2 production was evaluated by transient tranfection with various mutated NFkappaB constructs, IkappaB and Cox-2 western blotting, Cox-2 RT-PCR, and ELISA for detection of various NFkappaB. Inhibitors of NFkappaB and AP-1 signaling pathways were used in some experiments. Finally, immunocytochemistry for NFkappaB translocation was performed. Results: Confluent IVD cells cultured on flexible-bottomed culture plates were subjected or not to 5% CTS for 8 to 24 h at 0.05 to 1 Hz. CTS increases PGE2 production by IVD cells in a time and frequency dependant manner involving a transcriptionnal mechanism. The PGE2 production induces by CTS in IVD cells is associated with expression of Cox-2 mRNA and protein. CTS-induced PGE2 production is inhibited in the presence of an inhibitor of NFkappaB signalling pathway. CTS induces different NFkappaB subunits. However, the molecular species present in the NFkappaB factor complexes differ between CTS and Il-1b inductions. Conclusions: These results show that mechanical stress induces the production of a main inflammatory mediator (PGE2) implicated in IVD degeneration through pathways differing from those of Il-1b. Purpose: With aging, one of the major biochemical changes in articular cartilage is accumulation of advanced glycation end products (AGEs), resulting from the spontaneous reaction of reducing sugars with proteins. Once formed, AGEs appear to be removed from the body only when the protein involved is removed. Consequently, AGEs accumulate, especially in those proteins with slow turnover such as articular cartilage collagen. From age 20 onward (skeletal maturity), levels of AGEs increase linearly with age in articular cartilage. Accumulation of AGEs in articular cartilage results in alteration of certain biomechanical functions of the collagen network. While "instantaneous deformation" is taken to be an index of the stiffness of the collagen network it remains to be determined whether other properties of the collagen network and other extracellular matrix proteins (e.g. proteoglycans) are also affected by AGE accumulation. Moreover, how AGE accumulation
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THE PROTECTING EFFECT OF ADVANCED GLYCATION ENDPRODUCTS UNDER PHYSIOLOGICAL LOADING IN
Conclusions: These data demonstrate that AGEs partially block proteoglycan losses associated with mechanical loading of cartilage. Our findings contrast with the general thought that increased stiffness and brittleness due to AGE accumulation make cartilage more prone to mechanical loading-induced damage and degeneration. Purpose: Transforming growth factor-b (TGF-b) is involved in chondrocyte proliferation, differentiation and extracellular matrix production. Disregulation of TGF-b action has been implicated in cartilage diseases such as osteoarthritis. Moreover, TGF-b is a key factor for mesenchymal stem cell (MSC) differentiation toward chondrocytes. TGF-b signaling is transduced through a pair of transmembrane serine/threonine kinases leading to phosphorylation and activation of Smad2 and Smad3, which form complexes with Smad4 that accumulate in the nucleus and regulate transcription of target genes. Mechanical loading has also been shown to be important in chondrocyte extracellular matrix synthesis and MSC differentiation, but mechanisms by which mechanotransduction occurs remain largely elusive. The aim of this work was to analyze the effects of cyclic tensile strain on smad3 phosphorylation in human chondrocytes and MSC. Methods: Human articular chondrocytes were obtained after enzymatic digestion of cartilage obtained from osteoarthritic patients undergoing knee replacement. Mesenchymal stem cells were isolated from bone marrow samples obtained from osteoarthritic patients undergoing total hip replacement surgery. Cells were expanded in vitro and then passaged 2 chondrocytes or passaged 4 mesenchymal stem cells were seeded on an elastic silicone membrane coated with collagen I. At 80% confluence, cells were pretreated with serum-free medium for 24 h for synchronization. After that, DMEM or chondrogenic medium was added to chondrocytes or MCS respectively; and cyclic tensile strain (CTS, 0.5 Hz, 5% equibiaxial strain) was applied for 10, 30, 60 and 180 minutes using a Flexercell Tension Plus system (FX-4000T, Flexcell International). As a control, cells cultured on the same type of plates, without stretch, were also observed. Using specific antibodies, Smad3 phosphorylation (pSmad3) was quantified on stretched and control cells by western blotting and localization of Smad2/3 or pSmad3 was observed by confocal microscopy. Results: In all unloading and loading conditions, Smad2/3protein complex was detected in the cells (chondrocytes or MSC), with no significant differences in the level of staining or the numbers of cells stained. In unloading conditions, Smad 2/3 was observed in the cytoplasm of cells and few pSmad3 was detected. The application of CTS increases Smad3 phosphorylation in chondrocytes and mesenchymal stem cells at all times tested. However, the increase is maximal at 1 hour of stimulation and decrease after 3 hours of stimulation. In parallel to the increase of Smad3 phosphorylation, Smad2/3 translocation to the nucleus was observed in cells submitted to mechanical stimulation. The effect of CTS seems to be more important in MSC than in chondrocytes. Conclusions: Our results show that cyclic tensile strain affects smad3 phosphorylation on chondrocytes and mesenchymal stem cells and that the effect is time dependent. CTS could stimulate chondrocyte extracellular matrix synthesis and MSC differentiation by the activation of endogenous TGF-b signaling pathway. Results: Constitutive activation of ERK 1/2 (p42/44) was not observed in ACs. Exposure of cells to CTS resulted in a rapid phosphorylation of ERK 1/2 at Thr202 and Tyr204, followed by its dephosphorylation by 30 min (Fig 1 A, B) . ERK 1/2 activation is followed by its nuclear translocation, and is preceded Il-1b induced ERK 1/2 phosphorylation (Fig 1C) . Il-1 induced ERK 1/2 activation was apparent only after 30 min of activation, and was sustained for the ensuing 30 mins. Examination of events upstream of ERK activation showed that CTS induced a rapid (with in 5 min) upregulation of GTPgS-RAS binding, indicating RAS activation.
CYCLIC TENSILE STRAIN EFFECTS ON SMAD3 PHOSPHORYLATION IN HUMAN CHONDROCYTES AND MESENCHYMAL STEM CELLS

RAS ACTIVATION IS REQUIRED FOR ERK
